Rescue of mice homozygous for lethal albino deletions: implications for an animal model for the human liver disease tyrosinemia type 1.
Mice homozygous for specific deletions around the albino locus on chromosome 7 die within the first few hours of birth. They have a complex phenotype in liver and kidney, which includes multiple changes in gene expression and ultrastructural abnormalities. On the basis of this phenotype, it was proposed that these deletions remove a regulatory locus, alf or hsdr-1. Recently, we and others showed that the gene for fumarylacetoacetate hydrolase (Fah), an enzyme involved in tyrosine catabolism, was disrupted by the lethal albino deletion c14CoS. The finding that the Fah gene in wild-type mice is highly expressed only in cell types that develop a phenotype in mutants, and the fact that Fah deficiency determines the human liver disease hereditary tyrosinemia type 1 (HT1), suggested that disruption of the Fah gene was responsible for the lethal albino phenotype. To test this hypothesis, we have created lines of mice carrying Fah transgenes. We find that c14CoS homozygotes which express transgenic Fah are complemented for all aspects of the complex lethal albino phenotype. Moreover, the degree to which the phenotype is corrected depends on the level of transgenic Fah expression. These results unequivocally establish Fah as the gene mapping at alf/hsdr-1 and prove that the phenotype depends ultimately on the blockage of tyrosine metabolism. Finally, they suggest lethal albino mice as an animal model for HT1.